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(57) Abstract 

A thermobondable bicomponent svnthetic fibre (8, 14) with a length of at least about 3 mm. adapted to use in .ite blending 
of nuff^pulpTor^e production of hvgiene absorbent products, the fibre comprising an .nner core component (10 16U nd I an ou- 
«r sSh component (12. 18), in which the core component comprises a polyolefin or a polyester, the sheath componem com- 
Ss«Toou2S?i"nd the core component has a hieher melting point than the sheath component, and a process for producmg 
JaTfitTSSiS^ tvpe fibre is preferably made permanently substantially hydrooh.hc by ^tp><^>^»»- 
Se agent' imo the sheath component. The long bicomponent fibres (20) form a strong suppon.ng three-d.mens.onal matnx struc 
ture (20, 24) in the absorbent product upon thermobonding. 
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BACKGROUND OF THE INVENTION 

BIC0MP0NENT SYNTHETIC FIBRE AND PROCESS FOR PRODUCING SAME 

The present invention relates to a long thermobonciable bicomponent 
synthetic fibre adapted to use in the preparation of absorbent 
material, and a method for making the fibre and an absorbent materia; 
5 incorporating same. More specifically, the invention relates to a 
fibre comprising an outer sheath component and an inner core 
component, the core, component having a higher melting point than the 
sheath component. The fibre is preferably permanently substantially 
hydrophilic. The term "hydrophilic" refers to the fact that the 

10 fiber has an affinity for water, and thus is easily dispersed in 
water or aqueous mixtures. This affinity may be ascribed to the 
presence of polar groups on the fibre's surface. The term 
" permanently" substantially hydrophilic refers to the fact that the 
fibre will retain its hydrophilic properties after repeated 

15 dispersions in water. This may be obtained by incorporating a 

surface active agent or a hydrophilic polymer or copolymer into the 
sheath component of the fibre or by producing a fibre in which the 
sheath component comprises a hydrophilic polymer or copolymer. The 
fibre of the present invention is useful in the preparation of 

20 "fluff, which is a fluffy fibrous material used as an absorbent 

and/or liquid-conducting core in the production of hygiene absorber.; 
products such as disposable diapers. Fluff is produced by 
defibracing and dry forming so-called "fluff pulp", which is 
comprised of natural and/or synthetic fibres. 

25 There has been a trend in recent years towards stronger, thinner and 
lighter weight disposable . diapers , and other disposable hygiene 
absorbent products. One factor in this trend has been the 
development of a number of synthetic fibres, notably heat- adhesive 
( thermobondable) synthetic fibres, which have been used to replace a: 

30 least some of the natural cellulose fibres in these products. Such 
thermobondable synthetic fibres are typically used to bond the 
cellulose fibres together, thereby achieving an absorbent material 
with improved strength and allowing the production of thinner and 
lighter weight products. Examples of patents describing such fibres. 

35 or their use or production, are U.S. patents Nos . ^,189.328 (non- 
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35 


woven fabric comorisin* sidp.h« _ .• j„ v.- — 

mutisiU;, sice-oy-side bLcoraponenc r lores ) , 4,234,655 

(heat-adhesive coraposice fibres). 4.269.888 (heac- adhesive comoosite 

fibres). 4.425.126 (fibrous material using thermoplastic synthetic 

fibres), 4.458.042 (absorbenc material containing polyolefin pulp 

created wich a wetting agent) and 4.655.877 (absorbenc web structure 

containing shore hydrophilic thermoplastic fibres), and European 

patent application No. 0 248 598 (polyolefin- type nonwoven fabric). 

However, the use of these synthetic fibres in absorbent products has 
not been without problems. One problem which may be encountered is 
chac ic can be difficult Co distribute the synthetic fibres into 
fluff pulp produced by a wet process, since these synthetic fibres 
are generally of a hydrophobic nature. Such hydrophobic fibres reoel 
water, and therefore have a tendency to for* conglomerations in the 
fluff pulp or to float at the surface of the wet fluff pulp if chev 
15 are lighter than water. If the synthetic fibres are also 

distributed unevenly in the fluff, than barriers which hinder the 
transport of moisture may be created in the absorbent produce, due r a 
Che fusion of the thermobonded fibres to each other in areas where 
there is a conglomeration of such fibres. Furthermore, the synthetic 
fibres currencly used in Che production of fluff are generally quire 
short, i.e. normally shorter than the cellulose fibres which 
typically comprise a substantial portion of the fluff. The 
supporting structure of the absorbent material is therefore formed -•- 
Che cellulose fibres in the material, and since absorbent cores of 
such natural cellulose fibres have a tendency to break under the 
scress and bending to which, for example, diapers are subjected 
wicking barriers are easily formed. Absorbent cores which consist 

only of natural cellulose fibres i e tf ' ni vu A „ 

i-iutes, i.e. vmcn do noc contain any 

synthetic fibres, may likewise also be subject to breakage and 
formation of wicking barriers due to scress and bending. 

Hygiene absorbent products often include a so-called suoer absorber 
polymer, in the form of a powder or small particles, which is 
incorporated into the material in order to achieve a weight 
reduction. However, the super absorbent polymer in these materials 
often has a tendency to sift out of the position in which it was 
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originally placed, due to che lack of a structure which can 
effectively retain the small particles. 

The long bicomponent synthetic fibre of the present invention 
addresses the problems mentioned above. The bicomponent fibres of 
5 the present invention are substantially longer than other fibres 

typically used in the preparation of fluff. During the production of 
absorbent products from fluff containing the bicomponent fibre, the 
fluff is subjected to a heat treatment (thermobonding) , in which the 
sheath component of the bicomponent fibre is melted, while the high 

10 melting core component of the fibre remains intact. The core 

component of the long bicomponent fibres are thus fused together bv 
the melting of the sheath component, forming a strong uniform 
supporting three-dimensional matrix in the absorbent material. The 
absorbent material is thus able to withstand flexing without 

15 developing wicking barriers due to breakage of the absorbent core. 
In addition, the matrix structure formed by the bicomponent fibres 
gives the material improved shape retention under dynamic stress 
during use of the absorbent product. 


20 


The three-dimensional mesh- like structure formed by the high melting 
component of the bicomponent fibres in the thermobonded. material 
enables the super absorbent polymer to be held in the desired 
position. This is a further advantage, giving a more efficient use 
of the super absorbent polymer and helping to increase porosity, as 
well as giving the possibility of producing lighter weight absorbent 
25 materials. 

In* addition, the low melting sheath component has preferably been 
made permanently substantially hydrophilic, thus - allowing the- fibres 
to be distributed homogeneously in the wet-processed fluff pulp which 
is typically used in the preparation of absorbent material. It is 
30 also desirable that the fibres in the finished product are 

hydrophilic, so chat the product's absorbent and liquid-conducting 
properties are not impaired, as may be the case in a product with a 
substantial concent of hydrophobic fibres. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention relaces Co a cheraobondable bicomponent 
synthetic fibre with a length of at least about 3 mm. adapted to use 
in the blending of fluff pulp, comprising an inner core component and 
an outer sheath component, in which 

- the core component comprises a polyolefin or a polyester, 

- the sheath component comprises a polyolefin, and 

- the core component has a higher melting point than the 
sheach componenc. 

As will be explained below, the fibre is preferably permanently 
substantially hydrophilic. 
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In a sheath- and-core type bicomponent fibre, the core component is 
surrounded by the sheach component, as opposed to a side -by- side or 
bilateral type bicomponent fibre, in which the two components both 
have a continuous longitudinal external surface. However, a small 
portion of the core component may be exposed at the surface in the 
case of a so-called "acentric" sheath-and-core fibre, as explained 


below. 
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The sheath component of the bicomponent fibre is selected from the 
group of polyolefins, while the core component may comprise a 
polyolefin or a polyester. The core component typically has a 
melting point of at least about 150'C, preferably at least about 
160'C, and the sheath component typically has a melting point of 
about 140-C or lower, preferably about 135'C or lower. The two 
components of the fibre thus have melting points which are 
significantly different from each other, allowing the low melting 
sheath component to be melted in a thermobonding process, while the 
high melting core component remains substantially intact. While 
specific melting points are named in the following, it must be kept 
in mind that these materials, as all crystalline polymeric 
materials, in reality melt gradually over a range of a few degrees. 
However, this is not a problem, because the two components of the 
fibre will in practice be chosen such that their melting points are 
substantially different from each other. 
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Preferably, che fibre includes a sheach component comprising a low 
melcing polyolefin such as high density polyechylene (melting point 
(m.p.) about 130°C) , low density polyethylene (ra. p. about 110*C) . 
linear low density polyethylene (m.p. about I25°C), or poly(l-butene) 
(m.p. about 130°C) . or mixtures or copolymers of the above, together 
with a core component comprising a polyolefin such as polypropylene 
(m.p. about 160°C) . The sheath component can furthermore comprise an 
ethylene-propylene copolymer based on propylene with up to about IX 
ethylene (m.p. about 145 °C). 
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The fibre according to the present invention may. also include a core 
component comprising poly(4-methyl-l-pentene) (m.p. about 230*C) , and 
a sheath component comprising any of the above mentioned polyolefins 
(i.e. high density polyethylene, low density polyethylene, linear low 
density* polyethylene, poly (1-butene) or polypropylene). 

Alternatively, the core component may comprise a polyester with a 
high melcing point (i.e. above about 210*C) , such as poly (ethylene - 
terephtalate) (m.p. about 255°C), poly(butylene- terephtalate) (m.p. 
about 230*C), or poly(l , 4-cyclohexylene-dimethylene- terephtalate) 
(m.p. about 290°C) , or other polyesters, or copolyesters comprising 
the above-mentioned structures and/or other polyesters. If the fibre 
* includes a polyester core, the sheath may comprise any of the ' 
materials mentioned earlier (e.g. high density polyechylene"; low 
density polyethylene, linear .low density polyethylene;, poly(L- - 
butene) , polypropylene, or copolymers or mixtures of these 
materials), or another, material with a melting point of about* 170'C 
or lower. 


In addition, the sheath component may comprise a mixture of, for 

- example, iow density polyethylene and either an (ethyl vinyl acetate) 

copolymer or an (ethylene acrylic acid) copolymer (m.p. about 100*C) 
30 as explained below. 

The composition of the two components of the fibre can thus be varied 
to include a number of different basic materials, and the exact 
composition in each case will obviously depend on che material in 
which the fibre is to be used, as well as the equipment and 
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production processes used co prepare che absorbenc material in 
quescion. 

The fibre has preferably been given permanent hydrophilic surface 
properties, typically by incorporating a surface active agent into 
the sheath component or by including a hydrophilic polymer or 
copolymer in the sheath component. However, the fibre may possibly 
also be made permanently substantially hydrophilic by treatment of 
the surface with a surface active agent. 

In the case of incorporation of a surface active agent into the 
sheath component, the surface active agent may typically be chosen 
from compounds normally used as emulsifiers, surfactants or 
detergents, and may comprise blends of these compounds. Examples c = 
such compounds are fatty acid esters of glycerides, fatty acid 
amides, polyglycol esters, polyethoxylated amides, nonionic 
surfactants and cacionic surfactants. 

Specific examples of such compounds are a polyethylene glycol- lauryl 
ether, which has the formula: 
CH3(CH 2 ) 11 .0-(CH 2 CH20) n -H 

glycerol monoscearate , which has the formula: 
( C 17 H 3 5 ) COOCH 2 CKOHCH 2 OH 

erucamide, which has the formula: 
C 21 H 41 C0NH 2 

stearic acid amide, which has the formula: 
CH 3 (CH 2 ) 16 CONH 2 

a trialkyl -phosphate, which has the formula: 
0 

RO-P-OR. R - Cn H 2n+1 
OR 
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alkyl -phosphace -amine escer, which has che formula: 

0 

CH 3 (CH2) li -0-P-0-<CH 2 ) li CH3 

OCH 2 CH 2 NH 2 • 

5 a lauryl phosphace -pocassium sale - , which has che formula: 

0 . . - 

CH 3 (CH 2 ) 11 -0-P.O-(CH 2 ) li CH 3 
0"K + 

or: 

10 0 

CH 3 (CH 2 ) n -0-P-0-K + 

. OH 

and an- ethylenediamine-polyechylene glycol, which has- che formula: 
CH 2 N((CH 2 CH 2 0) n H) 2 
15 CH2N(<CH 2 CK 2 0) n H) 2 

The compounds should preferably have a hydrophobic pare Co make chera 
compacible wich che olefinic polymer, and a hydrophilic pare co make 
che surface of che fibre weccable. Blends of compounds can be used 
to concrol che hydrophilic propercies. The surface accive agenc is 
cypically incorporaced inco che sheach componenc in an amounc of 
abouc 0.1 - 52, and preferably about 0.5 - 22, based on che cocal 
weighc of che fibre. This amounc of surface accive agenc is 
sufficienc co give che fibre che desired hydrophilicicy , wichouc 
having any adverse ef feces on ocher propercies of che fibre. 

25 The sheach componenc may addicionally comprise a hydrophilic polymer 
or hydrophilic copolymer. Examples of such a hydrophilic copolymer 
are (echyl vinyl acecace) copolymer and (echylene acrylic acid) 
copolymer. In chis case, che sheach componenc may comprise, in 
addicion co che surface accive agenc as described above, a mixcure 
of, for example, abouc 50-752 low densicy polyechylene and abouc 
50-252 of che hydrophilic copolymer, and che amounc of vinyl acecace 
or acrylic acid, respeccively , will cypically be abouc 0.1 - 52. and 
preferably abouc 0.5 - 22, based on che cocal weighc of che fibre. 
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The fibres can be cesced for hydrophilicity by. for example, 
measuring che time required for them co sink in wacer, e.g. according 
co European Disposable Non-woven Association standard Mo. 10.1-72 
The fibres may be placed in a mecal net on the surface of the vate- 
and they may be defined as being hydrophilic if they sink be lev- the 
surface within about 10 seconds, and preferably witnin about 
5 seconds . 
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The weight ratio of the sheath and core components in the bico«oon.nc 
fibre ls preferably in the range of about 10:90 to 90:10. If the 
sheath component comprises less than about 10Z of the total weigh- 
the fibre, it may be difficult to achieve sufficient thermobondir.- - 
the core component to other fibres in the material. Likewise, if 'the 
core component comprises less than about 102 of che total weight off 
the fibre, it may not be possible for the thermobonded core component 
no lend sufficient strength to the finished product. More 
specifically, the weight ratio of the sheath and core comoonencs win 
cypically be from about 30:70 to 70:30. and preferably from about 
40:60 to 65:35. 

The cross section of che bicomponent fibre is preferably circular 
since the equipment cypically used in the production of bicompore-- 
synchecic fibres normally produces fibres with a substantially 
circular cross section. However, the cross section may also be oval 
or irregular. The configuration of the sheath and core comoonencs 
can be eicher concentric or acentric (as illustrated in Fig. 1) che 
latter configuration sometimes being known as a "modified side-by- 
side- or an "eccentric" bicomponent fibre. The concentric 
configuracion is characterized by the sheath component having a 
substantially uniform thickness, such chat the core component lies 
approximacely in che cencre of che fibre. I n che acentric 
configuracion. che chickness of che sheath component varies and -re 
core component therefore does not lie in the cencre of che fibre I n 
etcher case, che core component is substantially surrounded by the 
sheath component. However, in an acentric bicomponent fibre, a 
portion of the core component may be exposed, such chac in practice 
up to about 20* of the surface of che fibre may be comprised of the 
core component. The sheath component in a fibre with an acenc-ic 
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conf iguracion will nevertheless comprise the major pare of the 
surface of che fibre, i.e. ac lease about 801. Both che cross 
section of che fibre and che conf iguracion of che" components vill 
depend upon the equipmenc which is used in che preparation of the 
5 fibre, the process condicions and the . molecular weighes of che two 
components. 

The fibres preferably have a fineness of about 1-7 decicex (dcex) . 
one decicex being the weighc in grams of 10 km of fibre. "The length 
of che fibres must be taken into consideration when choosing che 

10 fineness of such fibres, and since, as explained below, the 

bicomponent fibres of the present invention are relatively long, the 
fineness should be set accordingly. The fibres will thus typicallv 
have a fineness of about 1.5-5 dtex, preferably about 1.7 - 3.3 
dcex, and more preferably abouc 1.7 - 2.2 dtex. When more than one 

15 type of such fibres are used in the same fluff material, e.g. fibres 
of different length, che dcex/lengch ratio of the individual types o 
fibres may be constant or variable. 

The fibres are preferably crimped, i.e. given a wavy form, in order 
co make them easier to process when preparing the fluff pulp. 
Typically, they will have about 0 to 10 crimps/cm t and preferably 
from abouc 0 co 4 crimps/cm. 
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25 


The lengch of che bicomponenc synchetic fibres of the present 
invention is significant, since they are.. substantially longer than 
other fibres, which are- typically used in che preparation of fluff. 
For example, natural cellulose pulp fibres, which* are typically the 
major component in fluff, are noc normally more than about 3 mm long 
The thermobondable synthetic fibres currently * used in the 
preparation of fluff are typically shorter than cellulose fibres, an 
che cellulose fibres therefore make up the basic structure of the 
material. The bicomponenc synchetic fibres of the currenc invencion 
are, however, subscancially longer than, for example, cellulose 
fibres. Therefore, che high melting core component of the 
bicomponenc fibres makes up the basic structure of the thermobonded 
absorbent material, giving it improved characteristics with respect 
35 to strength and dimensional stability. 


30 
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The fibres of the present invention are thus cut to a length of about 
3 - 24 bib, typically about 5 - 20 mm. preferably about 6 - L8 ma. 
Specially preferred lengths are about '6 mm and about 12 mm. The 
desired length is chosen according to the equipment to be used in 
5 the production of the absorbent material, as veil as the nature of 
the material itself. While being relatively long, the fibres are 
nevertheless able to pass substantially intact through the grid holes 
in the hammer mills which are used in the production of fluff, since 
these holes typically have a diameter of about 10 - 18 mm. aswill be 
10 described below. 
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The fibres may be prepared using a process comprising the following 
steps : 

- melting the constituents of the core and sheath components. 

- preferably, incorporating a surface active agent or a 
hydrophilic polymer or copolymer into the sheath component. 

- spinning the low melting sheath component and the high melting 
core component into a spun bundle of bicomponenc filaments, 
preferably by conventional melt spinning, 

- stretching the spun bundle of filaments, 

- preferably, crimping the fibres, 

- drying and annealing the fibres, and 

- cutting the fibres to the desired length. 

The above steps will be described in greater detail as follows: 

The constituents of the sheath and core components, respectively, are 
melted in separate extruders (one extruder for each of the two 
components), which mix the respective components such that the melts 
have a uniform consistency and temperature prior to spinning. The 
temperatures of the melted components in the extruders are well above 
their respective melting points, typically more than about 90'C above 
the melting points, thus assuring that the melts have flow 
properties which are appropriate for the subsequent spinning of the 
fibres. 
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II 

To che melted sheath component is cypicaLly added the surface active 
agent in an appropriate amount based on che total weight of the spur, 
fibres, as explained above. Additionally, as explained above, the 
sheath component may include a hydrophilic polymer or copolymer. The 
5 surface active agent or hydrophilic polymer or copolymer is important 
for che produccion of wet-processed fluff pulp, since, as explained 
above, it is necessary that the surface of the bicomponenc synthetic 
fibres be made substantially hydrophilic, so that they may be 
distributed homogeneously in the fluff pulp. It is possible to :rsa: 

10 the surface of the spun fibres with a wetting agent, but the result 
is not necessarily permanent, and thus there may be a risk that the 
desired hydrophilic surface properties will be lost during the 
production of the absorbent material. By incorporating the' surface 
active agent or hydrophilic polymer or copolymer into the sheath 

15 component before spinning,, the spun fibre is made permanently 

substantially hydrophilic, thus assuring that the desired homogeneous 
dis "ibution of the bicomponenc fibres in the. fluff, pulp can be 
obtained and that the functioning of che absorbent product will not 
be impaired by the presence of hydrophobic fibres . . 

20 The melted components are typically filtered prior to spinning, e.g. 
using a metal net, to remove any unmelted or cross-linked substances 
which may be present. The spinning of the fibres is typically 
accomplished using conventional melt spinning (also known as "long 
spinning 1 *), in particular medium-speed conventional • spinning, -but so- 
25 called "short spinning" or "compact spinning" may also be employed 
(Ahmed, M. , Polypropylene Fibers - Science and Technology, 1982). 
Convencional spinning involves a two-seep process,- in. which che first 
step is the extrusion of the melts and .the actual spinning of "the 
fibres, while the second step is the stretching of the -spun ("as- 
spun") fibres. Short spinning is a one-step process, - in which che 
fibres are both spun and stretched in a single operation. * 


30 


The melted sheath and core components, as obtained above , are led 
from their respective extruders, through a distribution system-, and 
passed through the holes in a spinnerette. Producing bicomponenc 
35 fibres is more complicated than producing monocomponent fibres. 

because the two components must be appropriately distributed to the 
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holes. Therefore, in che case of bicomponer.c fibres, a special cype 
of spinnerecce is used co distribute che respective con.por.encs . for 
example a spinnerette based on che principles described in U.S. 
pacenc No. 3.584,339. The diameter of 'the holes in the spinnerette 
is typically abouc 0.4 - 1.2 mm, depending on the fineness of the 
fibres being produced. The extruded melts are then led through a 
quenching duct, where they are cooled by a stream of air, and at che 
same cime drawn inco bicomponenc filaments, which are gathered into 
bundles of filaments. The bundles typically concain ac lease about 
100 filaments, and more typically at least about 700 filaaencs. The 
spinning speed after the quenching duct is cypically ac lease abouc 
200 m/min. and more cypically abouc 500 - 2000 m/rain. 
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The bundles of filaments are subsequently strecched. preferably using 
so-called off-line screeching or off-line drawing, which, as 
mencioned above, cakes place separately from the spinning process. 
Stretching is typically accomplished using a series of hot rollers 
and a hoc air oven, in which a number of bundles of filamencs are 
screeched simulcaneously . The bundles of filamencs pass firsc 
chrough one sec of rollers, followed by passage chrough a hoc air 
oven, and chen passage chrough a second sec of rollers. The hoc 
rollers cypically have a cemperacure of abouc 70 - 130'C, and che hot 
air oven cypically has a cemperacure of abouc 80 - 140 *C. The speed 
of che second sec of rollers is fascer chan che speed of che firsc 
sec, and che heaced bundles of filamencs are cherefore screeched 
according Co che racio between che cwo speeds (called che screech 
racio or draw racio). A second oven and a chird sec of rollers can 
also be used (two-stage screeching), wich che chird sec of rollers 
having a higher speed chan che second sec. In chis case che screech 
racio is che racio between che speed of che lasc and che firsc sec of 
rollers. Similarly, addieional sets of rollers and ovens may be 
used. The fibres of che presenc invencion are cypically screeched 
wich a screech raeio of abouc 2.5:1 - 4.5:1. and preferably abouc 
3.0:1 - 4.0:1, resulcing in an appropriace fineness, i.e. abouc 1 - 7 
dcex. cypically abouc 1.5 - 5 dcex. preferably abouc 1.7 - 3.3 dcex. 
and more preferably abouc 1.7 - 2.2 dcex. as explained above. 
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The fibres are preferably crimped, typically in a so-called scuffer 
box, in order Co make chem easier Co process inco che fluff pulp due 
to a higher f iber- co- fiber friccion. The bundles of filamencs are 
led by a pair of pressure rollers inco a chamber in che scuffer hex, 
where they become crimped due to che pressure chac resulcs from che 
fact chac chey are noc drawn forward inside che chamber. The degree 
of crimping can be concrolied by che pressure of che rollers prior co 
che scuffer box, che pressure and temperature in Che chamber .and che 
chickness of che bundle of filamencs. As an alcernacive, che 
filamencs can be air-cexcured by passing chem through a nozzle, by 
means of a jet air scream. 


The crimped fibres are chen preferably annealed in order to reduce 
censions which may be present afcer che screeching and .crimping 
processes , and they should in addition be dried. Annealing .and 
15 . * drying may "take place simultaneously , typically by leading che 

bundles of filamencs from che scuffer box, e.g. via a conveyer belc, 
■ through" a hot-air oven. The temperature of the oven will depend on 
the* composition of the bicomponenc fibres, buc muse obviously, be well 
below che melcing poinc of che sheath component. 

20 The annealed and dried bundles of filaments are. then led to^a.cuccer, 
where che fibres are cue co che desired lengch. Cutting is typicailv 
accomplished by passing che fibres over a wheel concaining radialiv 
placed knives. The fibres are' pressed againsc che knives by pressure 
from" rollers, and are chus cue' co che desired lengch, .which is equal 

25 Co che discance becween che knives. As explained above, che fibres 
of .che presenc invention are cue so as co be relacively long, .I.e. 
abouc 3-24 mm, cypically abouc 5 - 20 mm, preferably abpuc , 
6 - 1*8 mm, --with specially preferred lengths being about 6 mm and 
abouc *12 mm. 

30 As mentioned above, che long chermobondable bicomponenc fibre. of che 
■ presenc invencion is useful in the preparation of fluff,.. i.e. the 
fluffy fibrous material used as an absorbent core in che production 
of hygiene absorbenc produces such as disposable diapers, sanitary 
napkins, adulc inconcinence products, etc. The use of che 

35 bicomponenc fibre in che preparacion of fluff resulcs in absorbent 
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materials wich superior characteristics, including, as explained 
above, improved strength and dimensional stability and more efficient 
use of the super absorbent polymer, thus making possible the 
production of thinner and lighter weight products and/or products 
5 with improved absorption capacity. 

A substantial portion of the fluff pulp used in the preparation of 
absorbent products is typically comprised of cellulose pulp fibres. 
As mentioned above, the fluff pulp may also contain additional 
fibres, e.g. chermobondable synthetic fibres. The cellulose fibres 
and the synthetic fibres are typically blended together at a pulp 
plant and subsequently formed into a so-called blend sheet, which is 
rolled up into a reel and transported to a converting factory, where 
the actual production of the fluff and the absorbent products takes 
place. The blend sheet is formed by a "wet- laid" process, in which a 
wet blend containing cellulose fibres and synthetic fibres is forced 
into a sheet, which is subsequently led via a conveyer belt to a 
drier, typically an oven, where it is dried. Fluff blends of fibres 
may also be produced using a dry process, in which case synthetic 
fibres from a bale are processed with pulp fibres at the converting 
factory. However, the wet process which produces the blend sheet is 
preferable, because the blend sheet can be fed in reel form directly 
into a hammer mill at the converting factory, thus making the 
converting process less complicated. 


10 


15 


20 


25 


The absorbent material containing the long chermobondable bicomponent 
fibres, as described above, may be produced- as follows: 

- subjecting the bicomponent fibres and non-bicomponent fibres 
to blending, through dispersion in water, in a fluff pulp 
production process, so as to obtain a fluff pulp blend in 
which the bicomponent fibres are distributed in a 
substantially random and homogeneous manner. 

- forming the wet blend of bicomponent and non-bicomponent 
fibres into a blend sheet. 

- drying the blend sheet and winding it into a reel, 

- defibrating the dried fluff pulp. 
35 " forming the fluff into a mat. 


30 
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- optionally, incorporating a super absorbent polymer into the 
fluff mac, and * 

- chermobonding the low melting sheath component of the 
bicomponent fibres in the material. 

5 The non-bicomponent fibres in the fluff can comprise a variety of 

different types of natural and/or synthetic fibres, according to the 
particular absorbent material to be produced. Natural cellulose 
fibres for use in the preparation of the fluff will typically 
comprise bleached grades of CTKP (chemi- thermo-mechanical-pulp) , 
10 sulphite pulp or kraft pulp. 

.The weight ratio of the bicomponent fibres to the non-bicomponent 
fibres in the fluff is preferably in the'range of about 1:99 - 30:20 
It is necessary that the fluff contain a certain minimum amount of 
the bicomponent fibres in order that -the improved characteristics du 

15 to the supporting structure of the thermobonded bicomponent fibres 
can be achieved. Thus, a bicomponent fibre concent' of about 1Z is 
regarded as being the necessary minimum. On the other hand, the 
bicomponent fibres of the present invention need not necessarily 
constitute a large portion of the fluff/ In fact, one of the 

20 advantages of these fibres is that they can be used in a reduced 

amount, compared to the amount typically used in products comprising 
other currently available thermobondable synthetic fibres." The 
weight ratio of the bicomponent fibres to the non-bicomponent fibres 
in the fluff will therefore typically be about 3:97 - 50:50, 

25 preferably about 5:95 - 20:80, more preferably about 5:95 - 15:85, 
and especially about 5:95-8:92. 


The. bicomponent fibres , having preferably been made* permanently 
substantially hydrophilic, can easily be distributed * in a random and 
substantially -homogeneous manner in the wet fluff pulp, as explained 
30 above . 

It is possible that during the wet process 'in which the fluff pulp is 
mixed, a certain amount of the surface active agent may in certain 
cases be removed from the surface of the bicomponent synthetic 
fibres. However, it is not believed that this will result in a 
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permanent reduction of the hydrophilic properties of che fibres, 
since ic is believed that che surface active agent, which is also 
present in the interior of the sheath component of the fibres, will 
subsequently migrate outwards to the iurface of the fibres withi- 
short time, typically within about 24 hours, therebv restoring >--- 
fibres' hydrophilic properties. 
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The wet fluff pulp is then transferred to a mesh, forming a blend 
sheet, which is led to a drier, typically an oven, and dried, usir.g a 
temperature that is significantly below the melting point of the 
sheath component of the bicomponent fibres. The blend sheet is 
typically dried to a water content of about 6 - 9Z. The blend sheet, 
which typically weighs about 550 - 750 g/m 2 , and more typically 
about 650 g/a 2 , is then rolled up. and the reel is then normally 
transported to the converting factory, where the remaining steps in 
Che production of the absorbent material typically take place. 

At the converting factory, che fluff pulp from the reel is typically 
led to a hammer mill (as illustrated in Fig. 4) . for example via a 
pair of feeding rollers, where the fluff pulp is defibrated. 
However, defibration may also be accomplished by other methods, for 
example by using a spike mill, saw-tooth mill or disc refiner. T he 
hammer mill housing encases a series of hammers which are fixed to a 
rotor. The rotor typically has a diameter of. for example. 800 mm. 
and typically revolves at a speed of. for example. 3000 rpm.-The 
hammer mill is typically driven by a motor with a power of , for 
example, 100 kW. Defibration is accomplished as the fibres of the 
fluff pulp are expelled through the grid holes in the hammer mill. 
The size of the grid holes depends on the type of fluff being 
produced, but chey will typically be about 10 to 18 mm in diameter. 
The bicomponent fibres should have a length which is compatible with 
the size of the grid holes, so that the fibres will survive the 
defibration in the hammer mill substantially intact. This means that 
the fibres should not be substantially longer than the diameter of 
the grid holes. 


The defibrated fluff is then formed into a fluff mat in a fluff 
35 forming hood by suction onto a wire mesh, typically followed bv 
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passage through a series of condensing or embossing rollers. The r?.sc 
is preferably compressed (i.e. either condensed or ersbossed) , but ±z 
may also be non-compressed, according co how che absorbent, material 
is co be used. Compression of che mac can alcernacively cake place 
eicher during or after chermobonding. 

Prior Co chermobonding, a super absorbenc polymer, in che form of a 
powder or small particles, "is often incorporated into the material, 
typically by spraying it into the fluff mat from a nozzle located in 
che fluff mat forming hood. The purpose of using a super absorbent 
•polymer is to achieve a reduction in the weight and size of the 
absorbent product, as che amounc of fluff in che product can be 
reduced. The cype of super absorbenc polymer used is noc critical. 

.but ic is typically a chemically crosslinked polyacrylic acid sale. 

•• preferably a sodium sale or sodium' ammonium sale. Such super 
absorbencs are cypically able co absorb about 60 times their own 
weight in urine, blood or other body fluids, or abouc 200 cimes their 

. own weight in pure water. They also have the additional advantage 

: that chey form a gel upon" wetting, thus enabling che absorbenc 
produce co more effectively' retain che absorbed liquid under 
pressure. As explained above, che super absorbenc poiymer is fixed 
in che- desired position in che absorbenc macerial, due co che stable 
matrix structure formed by che bicomponenc fibres upon- chermobonding. 
A more efficienc use of che super absorbenc polymer is chus achieved, 
and conglomerations of the super absorbent, which can lead to 
barriers caused by the gel which forms upon vetting and swelling, are 
avoided. 

One gram of super absorbent' polymer can typically replace about five 
grams of pulp fibre (e.g. cellulose fibre) 'in the absorbent material. 
The super absorbent polymer is typically incorporated in che amounc 
of abouc 10 co 70Z. preferably abouc L2 co 402 . more .preferably about 
12 co -202, and especially abouc 15%, " based on che weight of the 
macerial. 

Subsequenc co che incorporacion of che super absorbenc poiymer. che 
mac is chermobonded. e.g. using an air-chrough oven, infrared heacing 
or ulcrasonic bonding, such chac che low melcing component of the 
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bicomponenc fibres melcs and fuses wich ocher bicomponenc fibres and 
at lease some of che non-bicomponenc fibres, while the high melcir.; 
componenc of che bicomponenc fibres remains substantially intact, 
forming a supporting chree- dimensional macrix in che absorbent 
macerial (as illuscraced in Fig. 3). In addition co giving che 
absorbent macerial che improved characteristics which have aireacy 
been discussed, this matrix structure also makes it possible to 
thermofonn che absorbent produces, for example Co obcain channels for 
liquid distribution or to give the produces an anatomical shape. 

The chermobonded absorbent macerial is Chen typically formed into 
units suitable for use in che production of hygiene absorbent 
products such as disposable diapers, sanitary napkins and adult 
incontinence products, e.g. by water jet cutting. Aicemacively . che 
absorbent material may be formed into such individual unics prior co 
thermobonding. The residual macerial (ouccucs) may subsequently be 
led back to the hammer mill to be reused in the preparation of " 
fluff. 

The present invention will be more fully described in che following, 
wich reference co che accompanying drawings. 

Fig. 1 shows bicomponenc fibres in which che componencs are arranged 
in a concentric (a) and an acentric (b) configuration. 
Fig. 2 shows che long bicomponenc fibres and che ocher fibres in che 
fluff prior to thermobonding. 

Fig. 3 shows the matrix structure formed by che bicomponenc fibres 
after thermobonding. 

Fig. 4 shows the hammer mill and equipment for producing che 
absorbent material. 

Fig. la shows a cross -seccion of a bicomponenc fibre 3 wich a 
concentric configuration. A core componenc 10 is surrounded by a 
sheach componenc 12 wich a subscantially uniform chickness. resuicing 
in a bicomponenc fibre in which che core componenc 10 is 
subscantially centrally located. 
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Fig. .lb shows a cross-seccion of a- bicomponenc fibre 14 wich an 
acentric configuration. A core component 16 is substantially 
surrounded by a sheath component 18 with a. varying thickness, 
resulting in a bicomponenc fibre in which the core component 16 is 
5 not centrally located. 

Fig. 2 shows the structure of the fluff prior to chermobonding. 
Bicomponenc fibres 20 according to the present invention, comprising 
a low melting sheath component and a high melting core component, are 
arranged in a substantially random and homogeneous manner among non- 
10 bicomponenc fibres 22 in the fluff. 


Fig. 3 shows the same structure as illustrated in Fig. 2 after 
chermobonding. The, sheath component' of the bicomponenc fibres has 
been melted by. the thermobonding process, fusing the intact 'core 
components together 24, thus forming a supporting three-dimensional 
15 matrix. The non-bicomponent fibres 22 are randomly arranged in the 
spaces defined by the bicomponenc fibres. Some of the non- 
bicomponenc fibres 22 have. been fused 26' to the bicomponenc fibres. 

In Fig. 4, fluff pulp 30 from a reel 32 is moistened by water sprayed 
from. a nozzle^ 34 while being led to a. hammer mill 36. The moistened 
fluff pulp is introduced to the hammer mill 36 via feeding rollers 
38. The fluff pulp 30 comprises a mixture of che "bicomponenc fibres 
of the present invention and other non-bicomponent fibres. The 
hammer mill .36 includes a hammer mill housing 40, primary air inlets 
42 and a secondary air inlet 44, hammers 46 fixed to a rotor 48, a 
grid ,50 and an outlet 52 for defibrated material 54/" A fan 56 leads 
the defibrated material 54 to a fluff mat forming hood 62 via an 
exhaust outlet 60. A super absorbent polymer powder is discributed 
in the fluff mat 63 via a nozzle 61. The fluff mac 63 is led from a 
wire mesh 64 through condensing or embossing rollers 66 "to another 
wire mesh 72, where che bicomponenc fibres are chermobbnded by heat 
treatment in an through-air oven 68, in which hoc air is drawn 
through the material with the aid of a suction box 70. a' converting 
machine 74 is used for the produccion of hygienic absorbenc products 
from the thermobonded material. 
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The fluff puip reel 32, comprising, as explained above, a dried blend 
of Che bicoooonenc fibres of che preset invention and non- 
bicomponent fibres, is prepared in a pulp plane and transported to a 
converting faccory. where che process .illuscraced in Fig. 4 cakes 
5 place. Prior co processing in che hammer mill, che fluff pulp is 
moiscened by a vacer spray in order Co eliminate eleccroscacic 
buildup. The fluff pul ? reel 32, as obcair.ed from che pulp plane, 
cypically has a diameter of, for example, 1000 mm. a width of, for 
example, 500 am and a moiscure concent of abouc 6-92, and che 
weight of che sheet is cypically about 650 g/m 2 . The fluff pulp is 
defibrated in the hammer mill 36, in which the rotating hammers 46 
expel che fluff chrough che holes in che grid 50. Tne rocor 48 which 
holds che hammers 46 cypically has a diameter of. for example. 800 nun 
and rocaces at the rate of. for example. 3000 rpm. driven by a mc:cr 
wich a power of. for example. 100 ktf. The grid 50. which is made 
from a metal sheet with a thickness of about 3 mm. contains holes 
with a diameter of about 10 - 13 mm. The length of che bicomoonenc 
fibres in che fluff pulp 30 is noc subscancially greater chan che 
diamecer of che holes in che grid 50. so chat che biconponent fibres, 
as well as che shorter non-bicomponent fibres, are able to pass 
through the grid 50 holes substantially intact. The defibrated 
material 54 is then led, with the aid of the fan 56. through the 
exhaust outlet 60 Co the fluff mat forming hood 62. where a fluff === 
63 is formed by suction of the defibrated material 54 onto a wire 
25 mesh 64. A super absorbenc polymer powder is cypically sprayed frca 
a nozzle 61 when half of che fluff mac 63 is formed, so chac che 
super absorbenc polymer powder lies substantially in che cencre of 
the fluff ma c 63. The fluff mac 63 cypically passes chrough a series 
of rollers 66. in which che mac 63 is condensed or embossed prior co 
che chermobonding process. The mac 63 is then led via the second 
wire mesh 72 past che through-air oven 63. which therir-obonds che 
material, chus producing che supporting structure formed by che core 
component of che bicomponenc fibres, as shown in Fig. 3. The 
chermobonded material is then led to the converting machine 74, in 
which the production of hygiene absorbent products, such as diapers, 
takes place. 
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The invention is further illustrated by the following non- liaising 
examoles 


10 


EXAMPLE L 

Preparation of a permanently hydrophilic, thermobondable , bicompone 
5 synthetic fibre 

Preparation of the fibre comprised the following steps: 

- incorporating a surface active agent into the polyethylene 
sheath component, 

- subjecting the two components of the fibre to a sheath - 
and-core type conventional melt spinning, resulting in an 
as -spun bundle of filaments, 

- stretching the as -spun bundle of filaments, 

- crimping the stretched bundle of filaments, 

- annealing and drying the stretched bundle of filaments, and 
X$ - cutting the fibres. 

The sheath component of the bicomponent fibre consisted of 
polyethylene (LLDPE - linear low density polyethylene, octene-based) 
with a melting point of 125*C and a density of 0.940 g/cm 3 . while th 
core component consisted of isotactic polypropylene with a melting 
20 point of. 160-C. A surface' active agent was incorporated into the 

polyethylene component before spinning by rrixing it into the melted 
polyethylene; thus making the bicomponent fibres permanently 
•hydrophilic, with hydrophilicity being defined as a sinkage ti=e in 
. •. water of not more than 5 seconds. The surface active agent (Atner* 
25 ■■ 685 from ICI, a proprietary non- ionic surfactant blend) was 

incorporated in the amount of II. based on the total : weight of the 
bicomponent fibres, this being the equivalent of 2Z of .the weight of 
the polyethylene component, since the ratio of polyethylene to 
polypropylene in the bicomponent fibres was 50/50. Atmer® 685 is a. 
blend comprising 202 surfactant and 80Z polyethylene, with an HL3 
(hydrophilic- lipophilic balance) value of 5.6 and a viscosity at 23* 
of 170 mPa s. 


30 


The polyechylene component was excruded ac a ceraperacure of 245 *C and 


a pressure of 35 bars, while the polypropylene coraponenc was excruded 
ac a temperature of 320 - C and a pressure of 55 bars. The two 
components were subsequently subjected, to a sheath- and-core type 
conventional melt spinning, using a spinning speed of 820 m/min, 
resulting in an "as -spun" bundle of bicoraponent filaments. 

Off-line stretching of the filaments was carried out in a two- stage 
drawing operation, using a combination of hot rollers and a hot air 
oven, both of which had a temperature of 110*C, with a stretch ratio 
of 3.6:1. The stretched filaments were then crimped in a stuf far-box 
crimper. The filaments were annealed in an oven, at a temperature of 
H5*C, in order to reduce contraction of the fibre during the 
preparation of absorbent material, and also to obtain a reduction in 
Che fibre's water content (to about 5-102), and subsequently cut. 

The finished bicomponent fibres had a length of about 12 mm, a 
fineness of about 1.7 - 2.2 dtex and about 2 - 4 crimps/cm. 


EXAMPLE 2 

Preparation of an absorbent material using CTMP fibres and long 
hydrophilic thermobondable bicomponent synthetic fibres 

The preparation of the absorbent material comprised the following 
steps : 

- mixing CTMP fibres and the bicomponent fibres of the present 
invention during the wet stage of a fluff pulp production 
process , 

- drying the fluff pulp, 

- defibrating the fluff pulp, 

- forming the fluff into a fluff cake, and 

- chermobonding the low melting sheath component of the 
bicomponent fibres. 

In a laboratory hydropulper (British disintegrator), bicomponent 
synthetic fibres (polypropylene core/polyethylene sheach) were 
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blended wich CTMP ( chemi- thermo- mechanical- pulp), fluff pulp fibres ir. 
a racio of 62:941 (3 g bicomponenc .fibres, 47 g CTMP fibres). The 
bicomponenc fibres had a. cut length of 12 nun, a fineness -of abouc 
1.7 - 2.2 dtex, and abouc 2-4 crimps/cm, and were prepared as in 
5 Example 1. The CTMP fibres had a length of abouc 1.8 mm, and a 

chickness of about 10 - 70 (average.: 30 ± 10 pm) . CTM? fibres 
are produced in a combined chemical and mechanical refining process 
(as opposed to other pulp fibres which are subjected co a chemical 
treatment only). The bicomponent fibres, which Included a surface 
active agent that had been incorporated into the polyethylene sheath 
component, as described in Example 1, were hydrophilic, and therefore 
easily dispersed in the wet fluff pulp , 

Drying of the fluff pulp was carried put • in a drying- drum ac a 
temperature of 60°C f which is well below the melcing point of the 
low melting component of the bicomponenc fibres,' for' a period of 4 
hours. The dried fluff pulp (wacer concenc 6 - 9Z) weighed 750 g/m 2 . 
In order to eliminate electrostatic buildup, the dried fluff pulp was 
conditioned overnight at 50Z relative humidity and a temperature of 
23°C. 
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20 Defibracion was carried out in a laboratory hammer mill (Type' H-01 
Laboratory Defibracor, Kamas Industri AB f . Sweden) wich a 1.12'kV ; 
motor, with hammers fixed to a rotor with a diamecer of 220 mm which 
revolved at a speed of about 4500 rpm,- and wich grid holes wich a 
diameter of 12 mm in a 2 mm thick metal sheet. The fluff was fed 
into the hammer mill at a rate of 3.5 g/sl The bicomponenc and CTM? 
fibres, neither of which were more than 12 mm long-/ were both able to 
pass substantially intact through the grid holes in the hammer mill. 
The defibration process required an energy consumption of 117 MJ/ton 
for the blend of CTMP + 62 bicomponenc fibres , while defibracion of 
CTMP fluff alone required 98 MJ/ton. • ~ - 

The defibrated blend was then formed into a fluff cake' wich che aid 
of scandard laboracory pad- forming equipmenc. 

The . fluff was su °sequencly chermobonded . by creacraenc in v a laboracorv 
hot-air oven at a temperature range of 110 - 130°C (as measured from 
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che air flow immediately after passage through the sample), for a 
period of 5 sec. During che thermobonding process, che low melcinz 
sheath component of the bicomponenc fibres aelted and fused with 
other bicomponent fibres and some of -the CTM? fibres, while the high 
melting component of the bicomponent fibres remained intact. The & 
high melting component of the bicomponent fibres formed a supporting 
three-dimensional matrix in the absorbent material, giving it 
improved ? ad integrity (network strength) and shape retention 
characteristics. The results of measurements of pad integrity are 
shown in Table 1. The test pad. which was forced in a SCAN-C 33 
standard test-piece former, weighed 1 g and had a diameter of 50 m . 
The test was performed with an Instron tensile tester with a PFI 
measuring apparatus. 


Table L. Pad incegricy. 

Non-thermobonded Thermobonded 
Dry CTMP , . M 

4 « 4 N 5.3 N 

+ 6Z bicomponent fibres SON 

Wet CTMP 4> " 4 ^ 


14.0 N 
4.3 


+ 6Z bicomponent fibres 5,5 N q * T 


EXAMPLE 3 


Various permanently hydrophilic. thermobondable . bicomoonenc 
synthetic fibres were prepared, using substantially the same process 
as xn Example 1. The core component of the fibres consisted of 
polypropylene as described in Example 1. and the weight ratio of the 
sheath/core components in the fibres was 50:50. The surface active 
agent was the same as that employed in Example L. and was used in eh, 
same amount of 1Z based on the total weight of the bicomoonent 
fibres. The other characteristics of che fibres were as follows- 


WO 89/10989 


PCT/DK89/00102 


No. 


Sheach : 
Composicion 


Lengch 


Crimping 


t meness 


1 

LLDPE 

* 

6 

mm 

crimped 

2.2 

dcex 

2 

LLDPE 

12 

mm 

crimped 

. 2.2 

dcex 

i 

ml 

LLDPE 

18 

mm 

crimped 

: 2.2 

dcex 

4 

LLDPE 

6 

mm 

uric r imped 

2.2 

dcex 

5 

75X LLDPE 

12 

mra 

uncr imped 

3.3 

dcex 


252 EVA* 
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* EVA - Ethyl vinyl acecace 
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EXAMPLE 4 

Laboratory cases on test pads comprising various bicomponenc 
synchecic fibres 

Fluff samples were prepared following substantially the procedure of 
Example 2. using the fibres described in Example 3 as the bicomponer.c 
synthetic fibres. Fluff samples were prepared comprising 942 by 
weight of Scandinavian spruce CTUP pulp and 62 by weight of the 
respective synthetic fibres. In addition, samples containing 32. 
A. 52, 92 and 122 (by weight) of the synthetic fibre were prepared 
with. fibres 1 and 2. As a reference sample, fluff samples were 
prepared using 1002 CTMP pulp. 


. Blendsheets were prepared by first blending the CTI'.P fibres and the 
synthetic fibres in water in a British disintegrator as in Example 2. 
The, blendsheets were subsequently wet pressed to ,a constant thickness 
25 (bulk - 1.5 cm 3 /g) and dried on a' drying drum at a temperature of 
60-C. There were no difficulties in the preparation of the 
blendsheets. even with the longest synthetic fibres. The blendsheets 
were then defibrated in a Kamas H-101 hammer mill as in Example 2. 
using a 12 mm screen and a rotation speed of 4500 rpra. 
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The knoc concenc of che fluff was determined using a SCAN-C 23 knot 
Cescer. The longest fibres (sample 3) had a cendency co form bundles 
in che knoc cescer, so chat che cesc could noc be completed in chis 
case. Ic was found chac che knoc concenc of fluff concaining 6Z 
5 synchecic fibres having a lengch of 6 mm (samples 1 and 4) was only 
IX. while che knoc concenc of fluff concaining 82 synchecic fibres' 
having a lengch of 12 mm (samples 2 and 5) was somewhac higher, UZ 
and 72, respectively. 

Tesc pads having a weighc of 1 g were formed using a SCAN pad forming 
10 apparacus. 


Thermobonding was carried ouc ac a cemperacure of 170*0 , as chis 
cemperacure was found Co be suicable in preliminary tests. Heating 
times of 1, 2 and 4 seconds were initially tested. The 1 second 
heating time gave che best overall result, and chis cime was used : 
15 che final cests. 

The pad integrity of the test pads was measured as described in 
Example 2. The results of these measurements are given in Table 2 
below, in which che values for network strength are averages based 
on 10 samoles . 
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Table 2. Comparison of cesc pads prepared wich various synchecic 
fibres 

Network Strength (N) 

Before Thermo- After Thermo- 

bonding bonding 

Synthetic 

Sample Fibre X Dry Wet Dry Vet 

CTHP 0 3.6 5.0 3.7 5.8 


1 

3.0 

3.1 

5.7 

8.6 

6.5 

1 

4.5 

3.3 

5.7 

10.5 - 

7.8 

1 

6.0 

3.1 . 

5.6 

• 14.0 

8.7 

1. 

9.0 

3.5 

5.6 . 

13.2 • 

- 9.4 

1 

12 . 0 

3 . 4 

5 . 7 

20 .0 

11.8 

2 

3.0 

.3.7 

.6.5 

- - .10.8 

7.6 

2 

4.5 

3.6 

6.3 

- 11. -4 

8.8 

2 

6.0 

3.7 

6.3 

12.0 

8.9 

2 

9.0 

3.8 

6.1 

13.8 

10.1 

2 

12.0 

3.8 

6.5 

20.0 

10.8 

3 

6.0 

3.5 

5.3 

10.4 

8.7 

4 

6.0 

2.9 

5.3 

10.2 

8.0 

5 

6.0 

3.1 

5.1 

9.9 

7.4 

'.z 

can be seen from che 

above 

cable chae 

che dry necvork 

strer.g 


increased greatly after thermobonding as a result of the 
25 incorporation of the bicoraponent synthetic fibres according to the 
invention. Samples 1 and 2 tended to have a slightly better 
performance in this respect than the others. A comparison of che 
results for sample 1 (6Z) with those for sample 4 shows that crimped 
fibres are better than uncriraped fibres. 
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The wee necvork screngch of che cesc pads was also increased by the 
incorporacion of che synchecic fibres, buc che increase was noc as"" 

greac as chac of che dry network screngch. Samples 1 and 2 cended co 

provide an improvement in che wee network screngch even before 
5 thermobonding . 

It was Chus shown chac che incorporation of relacively small amouncs 
of che synchecic bicomponent fibres of che invencion provides a 
considerable increase in che screngch of che absorbenc pads afcer 
chermobonding. as compared Co similar pads wichouc che synchecic 
10 fibres. 


15 


EXAMPLE 5 

Bicomponenc synchecic fibres according co che invencion were prepared 
as fibres 1 and 2 of Example 3, wich che exception chac chev had a 
fineness of 1.7 dcex. The fibres were used Co prepare cesc pads in 
which che cellulose fibres consisted of either Scandinavian spruce 
CTMP pulp (fluff grade) or bleached, untreated Scandinavian kraft 
pulp (Stora Fluff UD 14320), using che same procedure as in 
Example 4. Reference samples concaining eicher 100Z CTMP or 1002 
krafc pulp were also prepared. 

20 The network screngch of che cesc pads was measured as described 

above. The results are given in Table 3 below. in which che values 
for network screngch are averages based on 10 samples. 
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Table 3. Co/nparison of cesc pads vxch dlfferenz pulp cypes and . 
synchecic fibres of dlfferenz lengchs 

Network Screngch (N) 
Before Thermo- Afcer The mo - 

5 bonding bonding- 

Synchecic Synchecic 
Pulp fibre fibre 

Blend Lengch Z Dry Wee Dry Wee 


10 CTMP - 0 3.4 5.2 4.4 5.1 

CTMP 6mm 3.0 3.6 5.8 7.8 5.3 

4.5 3.7 5.5 9.3. 6.5 

6.0 3.8 5.8 .11.6 6.3 

"9.0 3.5 6.1 11.4 ; S.2 

15 r ~" 12.0 3.7 6.0 20.0 .9.8 

CTMP ~ 12 mm 3.0 4.1 5.2 . 9.4 7.1 

4.5 3.8 5.9 9.7 8.4 

" " 6.0 4.2 6.2 10.7 .7.5 

9.0 4.0 6.0 12.3 3.9 

20 12.0 3.7 6.4 .20.0 . 10.2 

Kraf c - 3.0 4.9 S. 6 5 . 3 - 5 . 5 

Krafc 6mm 3.0 5.2 6.0 9.1 7.9 

4.5 5.2 5.9 10.4 3.7 

6.0 5.5 5.8 10.2 3.5 

25 9.0 5.7 6.2 13.2 3.5 

12.0 5.2 6.2 20.0 11.2 

Krafc 12 mm 3.0 5.8 6.6 9.9 £.6 

4.5 5.8 6.9 9.9 3.5 

6.0 5.6 6.8 10.0 3.3 

30 9.0 5.4 6.6 17.0 ? . :* 

12.0 5.4 6.5 20.0 11.; 
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The dry necwork strength of the kraft test: pads was higher than cha = 
of the CTMP samples before chermobonding . However, the values were 
nearly the same after chermobonding . The network strength after 
chermobonding was significantly increased by incorporation of even 
small amounts of the synthetic fibres, and was approximately doubled 
by the addition of 62 synthetic fibres, as compared to the reference 
test pads comprising only CTMP or kraft pulp fibres. 

The wet network strength of the kraft test pads was somewhat higher 
Chan that of the CTMP test pads both before and after chermobonding. 
Both the 12 mm and 6 mm synthetic fibres gave an improvement in wet 
necwork strength in both CTMP and kraft pulp pads after 
Chermobonding. The difference in wet strength between pads having 
synthetic fibre levels of between 3 and 9Z was rather small in all 
cases . 


15 3y comparing che results of the measurements of network strength for 
Che CTMP pads in this example with the results from samples 1 and 2 
in Example 4 above, it can be seen that a somewhat higher network 
strength was achieved in most cases by using the slightly thicker 
synthetic fibres of Example U, which had a fineness of 2.2 dtex. 
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1. A thermobondable bicomponent synthetic fibre with a length of at 
least about 3 mm # adapted to use in the blending of fluff -pulp , 
comprising an inner core component and an outer sheath component, in 
which 

- the core component comprises a polyolefin or a polyester, 

- the sheath component comprises a polyolefin, and 

- the core component has a higher melting point than the 
sheath component. 


2. A bicomponent synthetic fibre according to claim 1 which has been 
made permanently substantially hydrophilic by the incorporation into 
the sheath component of a surface active agent, e.g. a fatty acid 
ester of glycerides, a fatty acid amide, a polyglycol ester, a 
polyethoxylated amide, a nonionic surfactant, a cationic surfactant, 

15 or" a blend of the above and/or other compounds normally used as 
emulsif iers , surfactants or detergents. 

3, A~ bicomponent synthetic fibre according to claim 2 in which the 
surface active agent has been incorporated into the sheath component 
in the amount of about 0.1 - 5 2, and preferably about 0.5 - 22. 
based on the total weight of the fibre. 


20 


4. A bicomponent synthetic fibre according to claim 2 or 3 in which 
the sheath component includes an (ethyl vinyl acetate) or (ethylene 
acrylic acid) copolymer, or another hydrophilic copolymer or 
hydrophilic polymer. 

25 5. A bicomponent synthetic fibre according to claim 4 which includes 
about 0.1 - 52, and preferably about 0.5 -22 vinyl acetate or 
acrylic acid, based on the total weight of the fibre. 

6. A bicomponent synthetic fibre according to any of claims 1 to 5 
in which Che melting point of the core component is at least 150*C 
30 and that of the sheath component is 140 m C or lower. 


7. A bicomponenc synchecic fibre according co any of claims 1 to 5 i 
which Che melcing point of the core coraponenc is a: lease 210"C and 
chac of che sheach coraponenc is 170*C or lower. 

8. A bicomponenc synchecic fibre according co any of claims I zo 1 
in which che sheach component comprises a oolvolefin e =• 
density polyethylene, low densicy poiyechylene . linear low density 
polyechylene, polypropylene, poly(l-butene)., or copolymers or 
mixtures of the foregoing. 

9. A bicomponent synthetic fibre according to any of claims 1 co 3 
in which the core component comprises a high melting polyolefin. «.g 
polypropylene or poly(A-methyl-l-pencene) , or a polyester, e.g. 
poly(ethylene-terephcalate) , poly(butylene- terephtalate) or ocivfl.i 
cyclohexylene-dimechylene-cerephcalace). or copolymers or mixcures = 
che foregoing. 

10. A bicomponenc synthetic fibre according to any of claims 1 to 9 
in which the core (a) and sheath (b) components, respectively, 
comprise 

- (a) polypropylene and (b) either high density polyethylene, 
low densicy polyechylene. linear low density polyethylene, 
polypropylene, or poly( 1 -butene ) . or 

- (a) poly(4-methyl-l-pentene) or a polyester (e.g. 
poly(ethylene-cerephcalace). poly (bucylene- cerephcalace) or 
poly(l,4-cyclohexylene-dimechylene-cerephcalace)) and (b) 
either polypropylene, high density polyethylene, low density 
polyechylene. linear low densicy polyechylene. polypropylene, 
or poly(l-bucene) . 

11. A bicomponent synthetic fibre according to any of claims L co 10 
in which Che weight distribution of the sheath/core components i 
from about 10:90 to 90:10. typically from about 30:70 co 70:30 
preferably from about 40:60 to 65:35. 


s 

and 


12. A bicomponenc synchecic fibre according co any of claims 1 c 
which has a length of about 3 - 24 mm. typically abouc 5 - 20 mm 
preferably abouc 6-18 mm. 


o ii 
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13. A bicomponenc synthetic fibre according Co claim 12 which has a 
lengch of about 6 mm. 

14. A bicomponenc synthetic fibre according co claim 12 which has a 
length of about 12 mm. 

5 15. A bicomponent synthetic fibre according to any of claims 1 to 1< 
with a fineness of about 1 - 7 dtex, typically about 1.5-5 dtex, 
preferably about 1.7 - 3.3 dtex, and more preferably about 1.7 - 2. 
dtex. 

16. A bicomponenc synthetic fibre according to any of claims 1 to 1 
10 which has been texcurized to a level of from about 0 to 10 

crimps/cm, preferably from about 0 to 4 crimps/cm. 

17. A bicomponenc synthetic fibre according to any of claims 1 to 1 
which has a circular, oval or irregular cross-section, and 
preferably a circular cross-section. 

15 18. A bicomponent synthetic fibre according co any of claims 1 to 1 
in which the two components are arranged in a concentric or acentr: 
conf iguracion. 

19. A process for producing chermobondable sheath- and- core type 
bicomponent synthetic fibres adapted to use in the blending of flui 
"20 pulp, the fibres having a length of at least about 3 mm and having 
sheath component comprising a polyolefin and a core component 
comprising a polyolefin or a polyester, which comprises 

- melting the constituents of the core and sheath components, 

- preferably, incorporating a surface active agent or a 

25 " hydrophilic polymer or copolymer into the sheath component, 

- spinning "the low melting sheath component and the high melt, 
core component into a spun bundle of bicomponenc filaments, 

- stretching the bundle of filaments, 
-preferably, crimping the fibres, 

30 - drying and fixing the fibres, and 

- cutting the fibres to the desired length. 
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20. A process according co claim 19 in which the fibres are made 
permanently substantially hydrophilic by the incorporation into the 
sneath component of a surface active agent, e.g. a fatty acid este~ 
of glycerides. a fatty acid a^ide, a polygl yco l ester, a 
polyethoxylated amide, a nonionic surfactant, a cationic surfacta- 
or a blend of the above and/or other compounds normally used as 
emulsifiers, surfactants or detergents. 

21. A process according to claim 20 in which the surface active 
agent is incorporated into the sheath component in the amount of 
about 0.1 - 5 X, and preferably about 0.S - 2Z. based on the total 
weight of the fibre. 

22. A process according to claim 20 or 21 in which the sheath 
component of the fibres includes an (ethyl vinvl acetate) or 
(ethylene acrylic acid) copolymer, or another hydrophilic copolvmer 
or polymer. 

23. A process according co claim 22 in which the fibres include 
about 0.1 - 5Z, and preferably about 0.5-22 vinyl acetate or 
acrylic acid, based on the total weight of the fibre. 


24. A process according to any of claims 19 to 23 in which the 
melting point of the core component is at least 150'C and that of th 
sheath component is 140 *C or lower. 


25. A process according to any of claims 19 to 23 in which the 
melting point of the core component is at least 210'C and that of th 
sheath component is 170'C or lower. 

26. A process according to any of claims 19 to 25 in which the 
sheath component comprises a polyolefin. e.g. high density 
polyethylene, low density polyethylene, linear low density 
polyethylene, polypropylene, poly(l-butene) . or copolymers or 
mixtures of che foregoing. 
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27. A process according to any of claims 19 co 26 in which the core 
component comprises a high melcing polyolefin, e.g. polypropylene or 
poly(4-rnethyl-l-pentene) , or a polyester, e.g. poly (ethylene- 
cerephcalace) , poly (butylene- terephtalate) or poly(l,4-. 

5 cyclohexylene-dimethylene- terephtalate) , or copolymers or . mixtures c 
che foregoing. 

28. A process according to any of claims 19 to 27 in which the core 
(a) and sheath (b) components, respectively, comprise 

- (a) polypropylene and (b) either high density polyethylene, 
10 low density polyethylene, linear low density polyethylene, 

polypropylene, or poly (1-butene) , or 

- (a) poly(4-methyl-l-pentene) or a polyester (e.g. 

poly (ethylene- terephtalate) , poly (butylene- terephtalate)- or 
.poly(l f 4-cyclohexylene -dime thy lene- terephtalate) ) and (b) 
15 either polypropylene, high density polyethylene, low density 

polyethylene, linear low density polyethylene, polypropylene 
or poiy(i-butene) , 

29. A process according to any of claims 19 to 28 in which the 
weighc 'distribution of the sheath/core components is from about. 10:9 

20 to 90:10, typically from about 30:70 to 70:30, and preferably from 
about 40:60 to 65:35. 

-30.' A process according to any of claims 19 to 29 in which the-, 
filaments are spun using either conventional melt spinning or short 
spinning, but preferably conventional melt spinning. 

-25 • 3 1 . - A process according to any of claims 19 to 30 in which the 
fibres have a circular, oval or irregular cross -section , and 
preferably a circular cross - section. 

32. A process according to any of claims 19. co 31 in which the two 
components are arranged in a concentric or acentric configuration. 
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33. A process according co any of claims 19 co 32 in which the 
bundle of filaments is stretched using an off-line stretching 
process. . 


34. A process according Co any of claims 19 no 33 in which che 
screech racio is about 2 . 5 : 1 - 4 . 5 : 1 , and preferably abouc 3 01 
4.0:1. * ' 


35. A process according co any of claims 19 Co 34 in which che 
fibres are screeched Co a fineness of abouc 1 - 7 dcex. eypi M "- 
abouc 1.5 - 5 dcex, preferably abouc 1.7 - 3.3 dcex, and more 
preferably abouc 1.7 - 2.2 dcex. 

36. A process according Co any of claims 19 co 35 in which che 
fibres are cexcurired Co a level of abouc 0 - 10 crimps/cm. and 
preferably abouc 0 - 4 crimps/cm. 

37. A process according co any of claims 19 co 36 in which che 
fibres are cue co a lengch of abouc 3 - 24 mm. cypicaily abouc 5 
mm. preferably abouc 6 - 18 mm. 

38. A process according co claim 37 in which che fibres are cue z 
lengch of abouc 6 

39. A process according co claim 37 in which che fibres are cue c 
lengch of abouc 12 mm. 
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1. A thermobondable bicomponent synthetic fibre wich a length of at 
least about 3 mm, adapted to use in the blending of fluff pulp, 
comprising an inner core component and an outer sheath component, ir 

5 which 

the core component comprises a polyolefin or a polyester, 
the sheath component comprises a polyolefin, and 
the core component has a higher .melting point- than the 
sheath component , 

10 the fibre being permanently substantially hydrophilic due to . the 

incorporation into the sheath component of a surface active agent, 
e.g. a fatty acid ester of glycer ides , , a fatty acid amide. ,a , 
polyglycol ester, a polyethoxylated amide , a nonionic surfactant, a 
cacionic surfactant, or a blend of the above and/or other compounds 

15 normally used as emulsifiers, surfactants or detergents. 

2. A bicomponent synthetic fibre according to claim t i in which the 
surface active agent has been incorporated into the sheath componen 
in the amount of about 0.1 - 5 2, and preferably about 0.5 - 22, 
based on the total weight of the fibre. 

20 3. A bicomponent synthetic fibre according to claim 1 or 2 in which 
the sheath component includes an (ethyl vinyl acetate) or (ethylene 
acrylic acid) copolymer, or another hydrophilic copolymer or 
hydrophilic polymer. 

4. A bicomponent synthetic fibre according to claim 3 which include 
25 about 0.1 - 52 f and preferably about 0.5 - 22 vinyl acetate or 

acrylic acid, based on the total weight of the fibre. 

5. A bicomponent synthetic fibre according to any of claims 1 to 6 
in which the melting point of the core component is at least !50 a C 
and that of the sheath component is 140°C or lower. 


30 


6. A bicomponent synthetic fibre according to any of claims 1 to 4 
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wmcn Che melting point of the core component is at least 210*C and 
that of the sheath component is 170*C or lower. 
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7. A bicomponent synthetic fibre according to any of claims 1 to 6 
in which the sheath component comprises a polyolefin. e.g. high 
density polyethylene, low density polyethylene, linear low density 
polyethylene, polypropylene, poly(l-butane) , or copolymers or 
mixtures of the foregoing. 

8. A bicomponent synthetic fibre according to any of claims 1 to 7 
in which the core component comprises a high melting polyolefin, e.g. 
polypropylene or poly(4-methyl-l-pentene) . or a polyester, e.g. 
poly(ethyiene-terephtalate), poly (butylene- terephtalate) or poly(i,i- 
cyclohexylene-dimethylene-terephtalate), or copolymers or mixtures of 
the foregoing. 

9. A bicomponent synthetic fibre according to any of claims 1 to 8 
in which the core (a) and sheath (b) components, respectively, 
comprise 

(a) polypropylene and (b) either high density polyethylene, 
low density polyethylene, linear low density polyethylene, 
polypropylene, or poly (1-butene) . or 
(a) poly(4-methyl-l-pentene) or a polyester (e.g. 
polyethylene- terephtalate) . poly(butylene- terephtalate) or 
poly(l f 4-cyclohexylene-dimethylene-terephtalate)) and (b) 
either polypropylene, high density polyethylene, low 
density polyethylene, linear low density polyethylene. 
25 polypropylene, or poly(l-butene) . 

10. A bicomponent synthetic fibre according to any of claims 1 to 9 
in which the weight distribution of the sheath/core components is 
from about 10:90 to 90:10. typically from about 30:70 to 70:30, and 
preferably from about 40:60 to 65:35. 
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11. A bicomponent synthetic fibre according to any of claims 1 to 10 
which has a length of about 3 - 24 mm, typically about 5 - 20 mm. 
preferably about 6-18 mm , 
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12. A bicomponenc synthetic fibre according co claim 11 which has a 
length of about 6 mm. 

13. A bicomponenc synthetic fibre according to claim 11 which has a 
length of about 12 mm. 

14. A bicomponenc synthetic fibre according to any of claims 1 to 13 
with a fineness of about 1 - 7 dtex, typically about 1.5-5 dtex, 
preferably about 1.7 - 3.3 dtex, and more preferably about 1.7 - 2.2 
dtex. 


to 


15. A bicomponenc synthetic fibre according to any of claims 1 
10 which has been cexturized to a level of from about 0 to 10 

crimps/cm, preferably from about 0 to 4 crimps/cm. 

16. A bicomponenc synthetic fibre according to any of claims 1 to I: 
which has a circular, oval or irregular cross - section, and 
preferably a circular cross- section. ' 

15 ■* 17/ A bicomponenc synthetic fibre according to any of claims 1 to 1 
* 'in which the two components are arranged in a concentric or acentri 
configuration. 

18. A process for producing thermobondable sheath-and-core type 
bicomponenc synthetic fibres adapted to use in the blending of flur 
20 pulp, the fibres having a length of at least about 3 mm and having 
sheath component comprising a polyolefin and a core component 
comprising a polyolefin or a polyester, which comprises 

melting the constituents of the core and sheath component 
- * incorporating a surface active 'agent t e.g. a fatty acid 

25 : "ester of glycerides," a fatty acid amide, a polyglycol 

ester, a polyethoxylated amide, a nonionic surfactant, a 

cationic surfactant, or a blend of the above and/or other 

compounds normally used as emulsifiers, surfactants or 

detergents, into the sheath component, 
30 •■ - ' 'spinning the low melting sheath component and the high 

melting core component into a spun bundle or bicomponenc 

f ilamencs , 
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screeching che bundle of filamencs, 
preferably, crimping che fibres, 
drying and fixing che fibres , and 
cuccing che fibres co che desired lengch. 

5 19. A process according co claim 13 in which che surface accive 
agenc is incorporaced inco che sheach componenc in che anounc of 
abouc 0.1 - 5 Z. and preferably abouc 0.5 - 2X, based on che coca! 
weight of che fibre. 
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20. A process according co claim 18 or 19 in which che sheach 
componenc of che fibres includes an (echyl vinyl acecace) or 
(echyiene acrylic acid) copolymer, or anocher hydrophilic copolymer 
or polymer. 

21. A process according co claim 20 in which che fibres include 
abouc 0.1 - 52, and preferably abouc 0.5 - 2X vinyl acecace or 
acrylic acid, based on che cocal weighc of che fibre. 

22. A process according co any of claims 18 co 21 in which che 
melcing poinc of che core componenc is ac lease 150'C and chac of che 
sheach componenc is 140 'C or lower. 

23. A process according co any of claims 18 co 21 in which che 
melcing poinc of che core componenc is ac lease 210'C and chac of che 
sheach componenc is 170°C or lower. 

24. A process according co any of claims 18 Co 23 in which che 
sheach componenc comprises a polyolefin. e.g. high densicv 
polyechylene, low densicy polyechylene , linear low densicv 
polyechylene, polypropylene, poly(i-bucene) , or copolymers or 
mixcures of che foregoing. 

25. A process according co any of claims 18 co 24 in which che core 
componenc comprises a high melcing polyolefin. e.g. polypropylene or 
poly(4-mechyl-l-pencene) . or a polyescer. e.g. poly (echyiene - 
cerephcalace), poly (bucylene- cerephcalace ) or poly (1.4- 
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cyciohexyiene-dimechylene-terephtalate) . or copolymers or mixtures oz 
che foregoing. 

26. A process according to any of claims 13 Co 25 in which che core 
(a) and sheach (b) components, respectively, comprise 
5 - (a) polypropylene arid (b) either high density polyethylene. 

low density polyethylene, linear low density polyethylene, 
polypropylene, or poly(l-butene) , or 
- (a) poly(4-methyl-l-pentene) or a polyester (e.g. 

poly (ethylene- terephtalate) , poly (butylene- terephtalate) or 
IQ p oly(l ( 4-cyclohexylene-dimethylene-terephtalate)) and (b) 

either polypropylene, high density polyethylene, low density 
polyethylene', linear low density polyethylene, polypropylene 
or poly(i-butene) . 

27. A 'process according to any of claims 18 to 26 in which the 

15 weight distribution of the sheath/core components is from about 10:90 
to 90:10, typically from about 30:70 to 70:30, and preferably from 
about 40:60 to 65:35. 

28. A process according to any of claims 18 to 27 in which the 
filaments are spun using either conventional melt spinning or short 

20 spinning, but preferably conventional melt spinning. 

29'. A process according to any of claims 18 to 28 in which the 
fibres have a circular, oval or irregular cross -section, and 
preferably a circular cross-section. 

30. A process "according to any of claims 18 to 29 in which the two 
25 components are arranged in a concentric or acentric configuration. 

31. A process according to any of claims 18 to 30 in which cne 
bundle of filaments is stretched using an off-line stretching 
process. 

32. * A "process according to any of claims 18 to 31 in which the 

30 stretch ratio is about 2.5:1 - 4.5:1, and preferably about 3.0:1 - 
4.0:1. 
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33. A process according to any of claims 18 Co 32 in which che 
fibres are screeched co a fineness of about 1 - 7 dtex, typically 
about i.5 - 5 dtex, preferably about .1.7 - 3.3 dtex. and more 
preferably about L.7 - 2.2 dtex. 

34. A process according to any of claims 18 to 33 in which che 
fibres are cexturized to a level of about 0 - 10 crimps/cm, and 
preferably about 0-4 crimps/cm. 

35. A process according to any of claims 18 to 34 in which the 
fibres are cut to a length of about 3 - 24 mm, typically about 5 - 20 
nun, preferably about 6-18 mm. 


36. A process according to claim 35 
length of about 6 mm. 

37. A process according to claim 35 
length of about 12 mm. 


in which che fibres are cut to a 


in which the fibres are cut to a 
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